Tooth loss causes unstable occlusion which affects person's mastication, phonetic and esthetic. Removable partial denture is a suitable treatment to overcome these conditions. However, patients sometimes refuse to receive the treatment due to several problems such as economic problem, anxious with poor prosthetic's retention and aesthetic dissatisfaction resulting from the use of metal claps. There are two types of thermoplastic resin material which used as aesthetic crystal material alternative, namely polyoxymethylene (acetal resin) and polyamide 12 (thermosens). This study aimed to determine the highest colour change between acetal resins and thermosens, knowing the type of solution that causes the highest colour change in acetal resin and thermosens and to ascertain time required for the colour change of acetal resins and thermosens. A laboratory experimental study was performed by using 48 samples consist of 24 acetal resin plates and 24 thermosens plates, which each divided into four groups soaked in coffee and tea for 7 days and 14 days. The result of statistical test of Mann Whitney in the study group obtained information of p value on variable National Bureau of Standards smaller than 0.05 (p value <0.05) which considered as significant or statistically significant. The conclusion of this study showed acetal resin experienced a higher color changes. Tea solution is the highest solution causing discoloration. Acetal resins and thermosens change colour after use for 2.7 years. The conclusion of this study showed that acetal resin undergoes a higher color change compared with thermosens. Tea solution is the highest solution causing discoloration. Acetal resins and thermosens change color after immersion for 7 days.
Introduction
Tooth loss is a problem that must be handled carefully by a dentist. Incomplete teeth causes unbalance occlusion which disrupted mastication process and food is not processed properly in the oral cavity. [1] [2] [3] Removable Partial denture is a solution to overcome these conditions. 4, 5 There are two types of materials used in the manufacture of partially removable denture prostheses, ie, acrylic resin or Polymethyl Methacrylate (PMMA) and metal framework. 4.5 Some patients often reject this treatment for various reasons, such as economic problems, anxious with poor retention of the prosthesis and aesthetic dissatisfaction resulting from the use of metal clasps. [5] [6] [7] Flexible resin is an innovation which first introduced in 1950. 5 This material is expected to be an alternative material that provides better quality results than PMMA and metal framework denture. 5 Polyamide is a flexible thermoplastic resin material which first introduced in Valplast and Flexiplast products in 1950. Other materials that are also a flexible thermoplastic resin group are Acetal resin or Polyoxymethylene (POM). This material has been used since 1986 and considered to provide excellent aesthetic results. 4, 7 Acetal resins in addition to having excellent aesthetics, these materials are also very flexible materials and have good biocompatibility. [4] [5] [6] [7] [8] [9] Acetal resin also has a variety of colours which suitable with gums and teeth. 4 Therefore, Acetal resin can be used as denture and clasp materials . [10] [11] [12] [13] Low acetal resin modulus of elasticity allows this material to be used as a suitable clasp material in a deep undercut area. [4] [5] [6] 8, 9 This material may also be an option for patients who are allergic to Co-Cr alloys and PMMA. [4] [5] [6] [8] [9] [10] [11] Acetal resin has excellent biocompatibility and also has a very small porosity causing the accumulation of plaque decreases and low water absorption so it will be difficult to discolour. 5.12,14-16 Thermosens is a new product of Vertex-Dental BV generation Polyamide 12 with improved quality, making it almost unbreakable, rigid, free monomer, has good strength and available in 12 colors. 17.18 The thermosens contraction rate has been reduced by 1% and has been added to the crystal filler, so thermosens become more polished, more shiny and not absorb water and other stains. 19 Polyamides and Acetal resins are type of materials that can be used as an alternative in the manufacture of esthetic clasps. 
Materials and Research Methods
The samples of this study were 24 Acetal resin plates and 24 Polyamide 12 plates 10x20x2 mm which soaked in coffee solution and tea solution for 7 days and 12 days.
Preparation of 48 sample plates.
The injection cavity for the manufacture of Acetal resin and Polyamide 12 plates is made of a layer of Easy Vac Gasket 3A meds with measurement of 12.7x12.7 cm and thickness of 2 mm and wax for sprue. Easy Vac Gasket Sheets 3A medes and waxes are buried in flask that was filled with mixtures of gypsum type IV and water in accordance with the manufacturer's provisions. Acetal resin and polyamide 12 grain were taken into cylindrical cartridge, then both cartridge and flask are inserted into the injector machine. The engine is heated at a temperature according to the factory rules of Acetal resin and polyamide 12 products. Materials are then injected into the model cavity in the flask.These plates with measurement of 12,7x12,7 cm were cut into plates with measurement of 10x20 mm and thickness of 2 mm. Acetal resin and polyamide 12 plates were being smoothed by using coarse and fine abrasives, then polished using a polishing machine with a black and white brush each with 9 times at 2800 rpm.
Preparation of immersion solution.
The coffee solution is a solution made from 32.5 grams of coffee dissolved in 1000 ml of hot water and allowed its temperature to drop until at room temperature. Tea solution is a solution made by brewing 9.25 grams of tea into 1000 ml of hot water for 10 minutes. The coffee and tea solution were then filtered by filter paper and pump rocker. The immersion solution will be divided into 4 groups, ie the coffee solution to saturate in one week and two weeks, as well as the tea solution to saturate in one week and two weeks. The solutions are poured into each storage container until the plate is submerged. Then the sample will be stored in the incubator with temperature 37 o C. The immersion solution should be stirred once a day to avoid precipitation of the solution particles. The solution should also be changed every once in two days to maintain its concentration.
Colour change test with spectrophotometer.
Before being immersed in the immersion solution, Acetal resin and Polyamide 12 plates first were being measured the value of the initial colour spectrum by spectrophotometer (T0). Measurements will be made after 7 days of immersion (T1) and 14 days of immersion (T2). The plate is rinsed with water and dried with tissue paper before it is placed on the spectrophotometer mechine. The plate colour change will be measured with the Comission Internal d'Eclairage L * a * b * colour space. Total colour change will be measured by the following formula:
The value of whiteness measurement or object brightness. a *: The value of redness measurement (positive) and greenish (negative). b *: The value of yellow (positive) and bluish (negative). The value of ΔE * will be calibrated with National Bureau of Standards Units (NBS Unit). The NBS Unit is ΔE x 0.92. This is done to get the conclusion of colour change expression.
Statistical data analysis
Numerical data were assessed by normality tests using the Shapiro-Wilk test because the amount of data was less than 50, where the test was used to test whether the data was normally distributed or not normally distributed. The significance test for comparing the characteristics of the two study groups used unpaired t-test if the data were normally distributed. If the results of the analysis show that the data is not normally distributed then the data is transformed by a logarithmic transformation. If after transformation there is no change of distribution then further analysis with non parametric statistical analysis. And Mann Whitney test as an alternative if the data is not normally distributed.
Result
The results of this study showed that the group of Asetal resin immersion in coffee 7 days with the average of NBS Table 4 .4 shows that there was no statistically significant difference between the NBS variables in the Acetal resin group immersed in coffee for 2 weeks and Polyamide 12 immersed in coffee for 2 weeks. Table 4 .5 shows that there was no statistically significant difference between the NBS variables in the Acetal resin group immersed in tea for 1 week and polyamide 12 immersed in tea for 1 week. Figure 4 .3.
The surface morphology condition of Acetal and Polyamide 12 resin plate is also checked using Scanning Electron Microscope (SEM). This is done to ensure the changes that occur on the surface morphology of both plates. The results of an examination of Acetal and Polyamide 12 resin plate using SEM with magnification 10,000 times show the presence of layers formed on the plate surface after immersion in tea and coffee. The layer looks thicker as the immersion time increases. The surface plate plate morphology on SEM examination can be seen in Figure 4 .4-4.7. 
Discussion
The colour changes of an object can be seen in several ways either by visual evaluation or by using tools. Some ways you can measure colour change include visual ratings, digital image processing, slide projection, colour visualization and colour comparison. Measurement of colour changes through the digital image processing system can be gained by using a spectrophotometer. 21 The spectrophotometer which used in this study is the MINOLTA CM 3600d spectrophotometer. Measurement with this tool will give the result of a complete data value of L * a * b * before and after the automatic immersion will be directly processed so it can give ΔE value easily without needing to calculate the value manually. Everyone has their own different interpretation of colour changes, therefore a certain standard is required to match the interpretation. Abdel and Sharkawy. 12 suggest that the ΔE value of the formula Internal d'Eclairage L * a * b * colour space is interpreted to the National Bureau of Standards Unit (NBS Unit) table to obtain a clear interpretation result.
Research on the immersion of 24 Acetal resin plates and 24 Polyamide 12 plates in tea and coffee solution were performed for 14 days of immersion. Acetal resin and Polyamide 12 plates were divided into 2 immersion groups, tea and coffee immersion for 7 days and tea and coffee immersion for 14 days starting at the same time. Acetal resin and Polyamide 12 plates do not need to be returned to the solution after the colour change check with the spectrophotometer. This is done in order to control the plate properly so as to reduce doubt about the contamination of the plate after the examination with a spectrophotometer. Some earlier researchers revealed that the ingredients which soaked in a coffee would have a higher colour change than the ingredients which soaked in a tea. Jang et al. 21 conducted a study to measure colour stability, water absorption and cytotoxicity thermoplastic resin by immersing polyamide (biotone) and PMMA in coffee and green tea for 8 weeks. The results showed higher colour changes occurred in materials soaked in coffee than ingredients soaked in green tea. Sagsoz et al. 22 undertook a study of the colour change of the polyamide and PMMA prostheses soaked in coffee, tea, distilled water and cleaning solutions. The results showed the greatest changes occurred in Polyamide materials that soaked in coffee. Polyamide is larger in colour change than PMMA. Koksal et al. 23 conducted a study of dental discoloration made of several types of acrylic and porcelain on immersion in the coffee, tea, coke and distilled water solutions. 12 who conducted the study of the colour stability of Acetal resin as a esthetic clasp. The highest solution to cause discoloration is coca cola and then followed by tea solution as the second highest solution causing discoloration. The coffee solution showed an average lower NBS value than the tea and coca cola solution. Jang et al.
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Abdel and Sharkawy. 12 , Topcu et al. 24 , Mousavi et al. 25 using instant coffee and tea bags in their study, whereas researchers used coffee powder original and original dried tea leaves are brewed with hot water. Instant coffee in its processing has obtained additional preservatives for coffee to last for a long time. 26 Tea Bag products are made from tea leaves that have been cut small to crumble and stored in tea bags. Water circulation to the tea leaves during tea dip brewing is not optimal because it is limited by a narrow tea bag space. Tubruk tea has a larger leaf size and when the tea leaf tea will be exposed to optimal circulation. 27 Research using instant coffee and tea bags does not provide natural tea extract. Tanin in tea and coffee can cause discolouration from yellow to brown. Tanin is soluble in water. The content of tannins on plant leaves more than the content of tannins in seeds or other parts of the plant. Tea leaves have higher tannin content than coffee beans. 28, 29 This statement is supported by Ruyter et al. 30 which states that tea and coffee have yellow tannins of different polarities. Tea has a higher tannin polarity than coffee. This is what causes the colour change of Acetal resin and Polyamide 12 plates is higher on immersion in tea. Vojdani and Giti. 31 suggested that colour molecules are easier to enter in amorphous polymers than polymers with high crystalline. Acetal resin (POM) is a semi-crystalline polymer. 32 Whereas thermosens are microcrystalline polyamides. 33 Microcrystalline polyamides have higher crystalline content than Acetal resins, 34 so Acetal resins will be more readily discoloured than Polyamide 12. This is consistent with the results of the study, visible acetal resin undergoes a higher colour change. The colour change is also influenced by the adsorption rate of the dye molecule to the adsorbent (the surface of the media). Small pore diameter of the adsorbent will cause a high surface area so that the adsorption increases. While the large pore diameter of the adsorbent will cause the surface area to be low so adsorption decreases. 35 Based on this theoretical relationship and its association with the results of the study, the acetal resin has a smaller pore diameter than Polyamide 12.
This study samples were stored in an incubator at 370 C for 7 days and 14 days. According to Abdel and Sharkawy. 12 immersed for 7 days is considered to be the same as consuming 2 cups of tea or coffee every day with a contact time of 5 minutes per cup. This is considered the same as the consumption of these types of drinks for 2.7 years. Acetal resin and Polyamide 12 plates undergo a visually invisible discolouration at the examination after immersion for 7 days. The colour changes of both types of plate look contrast after immersion for 14 days.
Conclusions
Based on the research that has been done, it can be concluded in several things, including: 1) Acetal resin undergoes a larger colour changes than polyamide 12.
2) Coffee does not cause large colour changes compared to tea with the immersion of Acetal resin and Polyamide 12.
3) Colour changes in Acetal resin and Polyamide12 constantly increased as the immersion time.
